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OUR COMMITMENT TO SUSTAINABILITY | ESA helps a variety of
public and private sector clients plan and prepare for climate change and
emerging regulations that limit GHG emissions. ESA is a registered
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SECTION 1
Introduction and Background

This report summarizes the current water quality regulatory status of Loma Alta Slough and
monitoring programs completed to date. Additionally, this report documents the preliminary
assessment of potential benefits to water quality that could arise through the establishment of a
wetland habitat along the creek banks as a result of the project. Although the proposed project is
focused on habitat restoration a major goal of implementation is improvement to the ambient water
quality within the wetland area. To assess the potential for future water quality improvement as a
result of implementation, existing peer-reviewed literature and monitoring program data were
examined. Based on the assessment, there would likely be simultaneous benefits to water quality
that could also arise with the restoration and enhancement of the existing wetland fringe associated
with the project alternatives.

1.1 Water Quality Issues in Loma Alta Slough

One of the major water quality problems in Loma Alta Slough is that of low and widely variable
levels of dissolved oxygen (DO). Low and highly variable levels of DO are a common feature of
eutrophic waterbodies (waterbodies high in nutrients) and in bar-built estuaries throughout
California. The intermittent closure of the bar (sandy beach) creates conditions that are conducive
for trapping oceanic saltwater and preventing mixing. When the mouth of the estuary is closed by
wave action, tide water and wave overwash are essentially trapped in the lagoon behind the closed
beach, and the salt water settles on the bottom, forming vertical stratification in the water column.
Even in the absence of aquatic macroalgae at the surface, this situation can lead to declines in DO
in the bottom layer for two reasons. First, the lower layer typically includes enough underlying
biochemical oxygen demand (BOD) to generate the draw down over time of oxygen as micro-
organisms metabolize detritus. Second, the difference in salinity between the two layers is usually
sufficient to prevent vertical mixing between the two layers while the mouth is closed. So while
the upper layer can be reoxygenated due to its exposure to the atmosphere, the lower layer becomes
hypoxic over time. This pattern of vertical salt-stratification and the resulting hypoxia at depth has
been documented at multiple lagoon systems along the California coast, including Devereux
Slough, Mission Lagoon, Goleta Slough, Santa Clara River Estuary, Ormond Lagoon, and Aliso
Creek.

The low and highly variable levels of DO are caused by excessive primary production caused by
increased nutrient input through watershed runoff and groundwater seepage, nighttime respiration
(when plants continue consuming oxygen, but are not releasing any back into the water as they do
during the day), and the decomposition of elevated levels of organic matter such as leaves or dead
macroalgae. In the Loma Alta Slough system, macroalgae have been identified as the dominant
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TABLE 2
PHOSPHORUS LOAD REDUCTION POTENTIALS FOR EXISTING CONDITIONS AND THE RESTORATION
ALTERNATIVES
TMDL
TP load reduction
Wetlands' Assumed TP removal rate reduction achieved
g g g g g
Scenario  acres m? TP/m?lyr TP/m?month TP/acre/month TP/month TP/month (%)
Existing 1.6 6,470 0.300 0.025 101 162 n/a n/a
Alternative 1. 5 ¢ 44330 0.300 0.025 101 283 121 16%
— Phase 1
Alternative 1
3.1 12,550 0.300 0.025 101 314 152 20%
— Phase 2
Alternative 2 5 3 44330 0.300 0.025 101 283 121 16%
— Phase 1
Alternative 2 5 3 43350  0.300 0.025 101 334 172 22%
— Phase 2
Alternative 3 2.9 11,740 0.300 0.025 101 294 132 17%

1. Wetlands acreages determined based on jurisdictional wetlands (up to elevation 9.4 ft NAVD), which include salt marsh/upland ecotone,
salt marsh, tule marsh, cattail marsh, and existing disturbed salt marsh).

The results shown in Table 2 should be viewed as potential phosphorus reduction rates. The ability
of the wetlands to remove phosphorous would occur if currently untreated runoff from the
watershed inundates the fringing wetlands proposed in the alternatives. Additional TP reductions
could occur if water from within the creek filters into or flows across the newly constructed fringing
wetlands (Conlen 2017).

The results shown in Table 2 suggest that three wetland restoration alternatives could help improve
water quality within the Slough, by reducing TP loads by 17 to 22 percent of the load reductions
listed in the TMDL (SD-RWQCB 2014a). While the wetland systems envisioned are not
specifically designed for water quality improvements, wetlands have a long and well-documented
ability to improve water quality by filtering out particulate forms of various contaminants, and by
creating the conditions that allow for biogeochemical processes that reduce impact of
anthropogenic contaminants. The results shown in Table 2 were derived by using a very
conservative (i.e., very low) phosphorus removal rate for fringing and/or riparian wetlands. The
project alternatives may be more efficient at phosphorus removal than the rates used here. A robust
water quality monitoring program will be important in assessing this potential benefit following
implementation of the project.

As with all wetland systems, the phosphorus removal rates of the potential wetlands may decline
over time, in the absence of future management. In a summary of over 15 years of data, it was
found that TP retention rates of constructed treatment wetlands declined from initial rates of 60%
down to 10%, over the course of 15 years (Mitsch et al. 2012). If the desire is to maintain initial TP
reduction rates of the restored wetlands, management actions such as sediment removal and/or
replanting might be needed in later years.
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